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To investigate which mandibular canine exhibits greater sexual dimorphism.
MaterIals and Methods
The study was initiated after the protocol had been approved by institutional research and ethical committee. The study was performed among apparently healthy individuals reporting to Department of Oral Medicine and Radiology. The procedure was explained to subjects and written informed consent was obtained from subjects. The study sample comprised of 200 subjects; 100 males and 100 females patients in age group of 18--30 years. This age group was selected since root completion of mandibular canines occurs at age of 13--15 years; canines would have completely erupted by this age and attrition is minimum. The subjects were selected on basis of following inclusion and exclusion criteria.
Inclusion criteria 1 
Method
The study design was double-blinded study. The subjects were numbered serially as they entered study. Then participant's intraoral measurements were taken. Mesiodistal width and intercanine distance were recorded between divider points [Figures 1 and 2] . Divider was held against vernier caliper and readings were noted [ Figure 3 ].
Following intraoral measurements, mandibular impressions were obtained using alginate impression material and stainless steel perforated trays. Impressions were immediately poured in type III dental stone to avoid dimensional changes. The impressions were separated from casts after 40 minutes and retrieved casts were dipped in 2% gluteraldehyde for disinfection. The bases were poured using orthodontic base former. The measurements were done on study model placed on suitable base using divider and digital vernier valiper (ABSOLUTE DIGIMATIC) with least count of 0.001 mm.
Mesiodistal dimension of both mandibular canines in individual cast was measured with a divider. Divider was positioned perpendicular to long axis of tooth, against most convex point (i.e. height of contour) on mesial and distal aspect of canine on cast. Thus, mesiodistal width of right and left canine was measured [ Figure 4 ]. The intercanine distance was measured as a linear distance between cusp tip of right and left mandibular canine using divider positioned perpendicular to long axis of tooth. Divider was held against vernier caliper and reading was noted. The above measurements were taken on 200 casts. Each parameter of the study was measured separately and independently by two skilled investigators and its average was obtained to minimize intraobserver error. The average was obtained for intraoral measurements and measurements on cast for all parameters. The data collected were recorded in proforma and analyzed statistically.
MCI was calculated for each subject using formula given by Rao et al. [4] as follows,
MCI
Mean mesiodistal width of mandibular canine
The mean values for male MCI and female MCI were calculated. After this standard MCI value was obtained by using following formula.
Standard MCI
Mean male MCI SD
The observed MCI value MCI O was then compared with standard MCI S obtained.
Thus, standard MCI value was used as a cutoff point to differentiate males from females.
If MCI O for subject is higher than MCI S then individual was considered as male and vice -a -versa.
Accuracy was calculated as area under curve by using Receiver
Operating Characteristic curve ROC curve, Kappa coefficient for diagnostic accuracy with male and female for cut off value. This was done by statistical analysis.
Sexual dimorphism-It refers to those differences in size, stature, and appearances between male and female that can be applied to dental identification.
Sexual dimorphism in right and left mandibular canines was calculated by applying formula given by Garn and Lens in 1967 [5] Sexual dimorphism Similarly, sexual dimorphism for left canine was measured. Thus, percentage analysis of sexual dimorphism revealed that which mandibular canine exhibit greater sexual dimorphism.
results
In the entire study the P -value less than 0.05 was considered to be statistically significant. The entire data were statistically analyzed by using (SPSS ver 16, IBM corporation, USA).
Standard MCI value was 0.2661; values above this were considered as males and below this as females.
The mean right canine width was significantly higher in male 7.61 mm compared to female 6.75 mm. P value < 0.001. Also the mean left canine width was higher in males 7.59 mm compared to females 6.75 mm. [ Table 4 ]. Overall, percentage accuracy of MCI in prediction of gender was 83%. The sexual dimorphism for right mandibular canine was 12.74% and for left was 12.44. [ Table 5 ].
Statistical significance of above parameters,i.e mean width of canine , mean intercanine width and mandibular canine index in male and female subjects is summerized in Table 6 .
dIscussIon
One of the major roles of forensics in human identification is establishment of gender of individuals. Various methods are used for gender identification. Many anatomical structures such as palatal rugae, lip prints have been studied for this. But odontometric analysis is most steadfast method.
In present study, there was significant difference observed between right and left canine width of males and females [Graph 1]. Similar results were obtained in previous studies done by Kaushal et al. (2004) and Reddy et al. [2, 3] (2008). The difference in width of canine between male and female teeth is attributed to Y chromosome that controls thickness of dentin, whereas X chromosome is responsible for thickness of enamel. [6] The studies conducted by Ghose and Baghdady et al. [7] (1979) on Iraqi population, Lysell and Myrberg [8] (1982), on Swedish population and by Bishara et al. [9] (1989), on population of Egypt, Mexico showed consistent findings. Studies done by Acharya and Mainali et al. [10] (2007) revealed a reverse dimorphism. Nepalese population and canine width were larger in females than males and this could be attributed to evolutionary process resulting in a reduction in sexual dimorphism.
In present study intercanine width was found greater in males than females [Graph 2]. Our results are consistent with similar study carried by Bindu et al. [11] (2008) and Kumar et al. [4] (1989). Gudipudi Shreedhar et al. [12] (2015), in similar study in 60 individuals among Moradabad population reported intercanine width significantly higher in males than females.
In present study Mean MCI in male was 0.278 and Mean MCI for female was 0.259. P value < 0.001. Therefore, in our study MCI in males was higher than females [Graph 3]. Similar findings were reported in studies done by Vishwakarma and Guha et al. [13] (2011). In another study by Jitendra Acharya,
Garg et al. [14] (2015) on 80 subjects in age group of 17--30 years from Rajasthan population found highly significant results for all parameters, i.e. canine width, intercanine width and MCI; values being higher for males. In present study, percentage accuracy obtained was 81% for males and 85% for females, whereas overall accuracy was 83%.
Our study findings were close to accuracy obtained by Rao et al., they found accuracy to be 84.3% in males and 87.5% in females. Our study results are also in close accordance with study conducted by Yadav et al. [15] (2002); males 83.3% of cases and females were identified in 81% of cases. Singh et al. [16] (2015) found accuracy to be 83.3% in males and 87.2% in females.
The sensitivity and specificity of prediction of gender by MCI was 84.38% and 81.73%, respectively. In present study, a higher sexual dimorphism was found in right canine 12.74% than left 12.44% which is in accordance with study conducted by Vishwakarma and Guha [13] (2011). In another study conducted by Kiran et al. [17] (2014) higher sexual dimorphism was found for right canine than left. This difference can be attributed to several factors, such as racial, environmental, cultural, and nutritional factors. There can be complex interaction between genetic and environmental factors. [6, 18] Thus, it is evident from this study that mandibular canine revealed greatest sexual dimorphism with significant width in males than in females. Also intercanine distance was greater in males than females; with right mandibular canine to be more dimorphic than left canine.
conclusIon
The significant results were obtained on comparison of right and left mandibular canine indices in males and females. It can be concluded from present study that standard MCI is a quick and easy method for gender determination and in identification of an unknown individual. In our study gender could be predicated to an extent of about 83% in general population. Present study also establishes statistically significant sexual dimorphism, the right mandibular canine was more dimorphic than left. This can be of immense medicolegal use and can be used in large population. However, MCI can be used as supplemental tool, with other parameters as accuracy of MCI in identification of gender never exceeded 87.5%. It is recommended in future to conduct similar studies on various populations taking larger sample size.
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